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Vertical heterogeneity and formation mechanism of the platform edge reef and
bank reservoir in Changxing Formation of eastern Sichuan Basin
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Abstract: Currently, with the strengthening of caborate reservoirs exploration in Sichuan basin, strong hetero-
geneity becomes a practical problem which has seriously hindered the exploration and development of reef and
bank gas reservoirs. With the typical reef and bank section of Changxing Formation as the research object, its
external features were carefully observed in combination with the analysis of thin sections and rock data, and the
authors investigated the reservoir heterogeneity features and formation mechanism of Panlongdong reef and bank
profile in Changxing Formation of eastern Sichuan basin. The results show that a strong cyclicity and reservoir
heterogeneity can be observed in the vertical direction of Panlongdong reef and bank facies. The reservoir rocks
distribution, reservoir thickness, the degree of dolomitization and dissolution phenomenon exhibit cyclic varia-

tion with the cyclical change of the sea level. Reef and bank reservoir heterogeneity is controlled by high-energy
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sedimentary facies, changes of sea level and constructive diagenesis. The high-energy sedimentary facies is the

key controlling element of primary pore, which determines the sedimentary heterogeneity. Dolomitization and

dissolution are advantageous to the reef reservoir formation. Atmospheric fresh water leaching transformation

plays a key role in optimization of the reservoir. Sea-level fluctuation determines the cyclicity of reef and bank

development, and selective reform of constructive diagenesis deepens the reservoir heterogeneity.

Key words: Changxing Formation; reef and bank of platform edge; Panlongdong profile; reservoir heterogene-

ity; formation mechanism
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Fig. 1 Depositional pattern of Changxing phase of late Permian in eastern Sichuan-western Hubei area
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Fig.2 Composite columnar section of Changxing Formation along Panlongdong profile
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Fig.3 Heterogeneity characteristics of reefs in Panlongdong organic Profile
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a—sponge reef limestone, the first phase reef, 5th layer, B11( —); b—framework reef dolomite, the second phase reef, the pore of biological
framework developed well and filled with calcite, 8th layer; c—framework reef dolomite, the second phase, the pore of grains developed well, 8th
layer, B24 ( —); d—framework reef dolomite, the pore of grains developed, 8th layer, B23 ( = ); e—microcrystalline dolomite, at the top of the
third phase reef; the pore of grains and intercrystalline dissolution well developed and filled with calcite, 15th layers B40 ( — ); f—grayish white
lumpy dolomitic reef limestone, the first phase reef; a number of solution vugs developed, 5th layer; g—light gray lump reef dolomite, the solution
vugs developed well, solution vug with 13 mm diameter visible; h—light gray lump reef dolomite, the solution vugs developed well, and filled with
calcite or carbonized pitches; 8th layer; i—sponge reef limestone, the second phase reef, the pore of inter-framework developed; 8th layer, B21

(= ); j—gray lumpy framework limestone, the third phase reef> solution caves developed and filled with calcite or carbonized pitches, 13th layer, B35
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Fig. 4 Heterogeneity characteristics of banks along Panlongdong organic profile
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e—mbLEH Z, SRR 5 2 IMECR R, 58 21 )2 R 2 A LB AR G5 I T WL VA AL T R A TR 5 21 )2, B52

a—powder-fine arene dolomite, the top of the first phase bank; its pore of grains developed well, 17th layer, B43: b—arene limestone, the bottom

of the second phase bank, dolomite content low, 18th layer, B47: ¢—crystal grain dolomite relic structure visible, the pore of crystal grain devel-

oped well, and filled with calcite, 21th layer; B33: d—powder-fine arcne limestone, at the bottom of the first phase bank with low dolomite and

poor pores, 16th layer, B41; e—crystal grain dolomite, geode developed well, in the middle of the second phase bank, 21th layer; f—crystal grain

dolomite layer; relic structure visible, the corrosion obvious and filled with calcite, 21th layer, B52
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Fig. 5 Comparison of heterogeneity characteristics of reefs and banks reservoir along Honghua-Hekou-Panlongdong

profile
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Fig. 6 Comparison of relationships between lithology and porosity in the same system tract of Changxing Formation

along different zones of Panlongdong
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Fig. 7 Comparison of relationships between sedimentary facies, lithology and porosity along Panlongdong profile
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Fig. 8 Relationship between the cycle of organic reefs and sea level change along Panlogndong profile
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Fig. 9 Relationship between the cycle of banks and sea level change along Panlogndong porfile

10 B 50 Th M 2R L R S T e H 4 4
Fig. 10 Typical pore types and structure of Panlongdong profile
a—EWHE R, N ILEE BRI P-8-1, 28 8 J2, ik il i (- ) b—EMilE =2, Sl hsL. SafLR &, 88 P-10-1, 28 10 )2,
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C=s —HEMMEZE f T Bl AL B b R K O A b K B 284, B 0TR P-8-1, 58 8 )&, 3R v
a—organic reef dolomite, the intragranular pore developed, Panlongdong-P-8-1, 8th layer, mold staining section ( = ); b—organic reef dolomite,
intercrystalline solution pore and intercrystalline well developeds Panlongdong-P-10-1, 10th layer, mold staining section ( — ); c¢—relic grain
dolomites poor pores, Panlongdogn-P-21-1, 21th layer, mold staining section ( — ); d—detritus limestones poor pores, Panlongdogn-P-5-1, 5th
layer> mold staining section( — ); e—organic reef dolomite, the crystalline form of dolomitic is intact and clean and the crystal is large, line contact
with fresh water calcite (m» n), 8th layer, staining section ( — ); f—organic reef dolomites inclusion in fresh water calcite of intercrystalline solution
pore, Panlongdong-P-10-1, 8th layer, inclusion section
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Fig. 11 Relationship between dolomitization and dissolution and development of reefs along Panlongdong organic profile
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